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Coordinated planning of distribution network considering function of

multi-energy flow generalized energy storage

ZHENG Weimin',WANG Lei*,SUN Ke',LI Hongzhong’,ZHANG Yi’,FANG Yujiao’

(1. State Grid Zhejiang Electric Power Co., Ltd.,Hangzhou 310007, China;

2. State Grid Zhejiang Economic and Technological Research Institute ,Hangzhou 310008, China;

3. School of Electrical Engineering,Shanghai University of Electric Power,Shanghai 200090, China)
Abstract: The regional integrated energy system with energy coupling and energy interaction is gradually
formed in the distribution network under the background of energy internet, which is of great significance
for improving the penetration rate of renewable energy and solving environmental problems. The purpose of
energy storage is achieved through cooperative utilization of resources at network side and optimal schedu-
ling of multi-energy flow,and a multi-energy flow generalized energy storage system is constructed. On this
basis,a three-stage robust programming model based on seasonal multi-scene is built with the method com-
bining stochastic optimization and robust optimization, which considers the multiple uncertainties of multi-
energy load and distributed generation. The model of each stage is transformed into the mixed integer linear
programming model, and CPLEX is adopted for its cross iteration solution. An improved IEEE 14-NGS14
system is taken for example, the simulative results verify that the planning scheme obtained by the pro-
posed model can effectively reduce the construction and operation cost,and improve the energy utilization
efficiency and renewable energy consumption level, compared with the traditional robust optimization and
stochastic optimization,the proposed model achieves good balance between economy and conservatism.

Key words: regional integrated energy system; generalized energy storage; multi-scene robust programming

model; distribution network planning;renewable energy consumption
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Table C1 Position distribution of different equipments and loads
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7
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9 Fs Co N N N
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1 J
12 F v v v
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Fig.C3 Optimization results of heating system
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